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A suppression of contact hypersensitivity to picryl 
chloride has been demonstrated in adult thymectomized, 
4 and 51f2 mo-old CBA mice after Lv. injection of spleen 
cells from intact CBA mice of the same age. The cells 
significantly suppressed the elicitation of the allergic 
contact sen sitivity reaction and this effect could be in-
hibited by pretreating the cells with anti-Thy 1 serum 
and complement. The induction phase was found to be 
unaffected. However, spleen cells from donors which had 
received an Lv. injection of picryl sulfonic acid sup-
pressed the induction as well as the elicitation phase of 
the contact dermatitis_ On the basis of these results it 
appears reasonable to conclude that the decline in the 
ability to develop contact hypersensitivity in aging mice 
may be due to the development of a splenic suppressor 
T cell, mainly affecting the elicitation of the contact 
hypersensitivity reaction. 
T he existence of suppressor cells in contact sensitivity (CS) 
has been demonstrated in recent years in various laboratories 
[1,2]. These cells not only regulate CS but are also responsible 
for the total lack of capability to develop CS in tolerant animals 
[3]. Thus, unresponsiveness to a contact sensitizing agent may 
be interpreted as an active process in which the suppressor cells 
inhibit the development of CS. T suppressor cells as well B 
suppressor cells have been shown to develop after epicutaneous 
contact with picryl chloride in mice [2] and it has been claimed 
that the suppressor T lymphocytes probably belong to a short-
lived clone of cells [4]. However, a long-lived , thymus-depen-
dent suppressor cell clone has also been suggested in CS, which 
may be responsible for the age-dependent decline in the ability 
to develop CS in 5 to 6 mo old mice [5]. 
The present investigation has been m a de in order to s tudy 
the nature of the inhibition of CS in old mice and the findings 
reported in this paper provide experimental evidence that this 
effect is caused by a thymus-derived, splenic suppressor cell . 
MATERIALS AND METHODS 
Animals 
CBAL,; male mice, bred at the Karolinska Institute, Stockholm, were 
used. T hymectomized, recipient mice and non thymectomized donors of 
splenic cells were 4 or 51'2 rna of age in two different experiments. 
Nonthyrnectomized recipient mice were 2 mo old and received spleen 
cells from 51Il-mo-old intact mice. 
Manuscript rece ived September 22, 1978; accepted for publication 
October 31, 1978. 
This work was supported by grants from the Edvard Welander 
Foundation and from the Finsen Institute. 
Reprint requests to: Giista Roupe, M.D., Department of Dermatol-
ogy, University of Gothenburg, Sahlgren's Hospital, S-413 45 Gothen-
burg, Sweden. 
Abbreviations: 
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Immunization 
Mice were anesthetized with ether and painted with 0.1 ml picryl 
chloride 7% (British Drug House, Ltd., Poole), dissolved in absolute 
a lcohol, on the skin of the clipped abdomen as earlier described [5,6]. 
Detection of CS 
Six days after immunization the mice were challenged by painting 
both sides of both ears with picryl chloride 1% in olive oil. The 
increment of ear thickness produced by the challenge was measured 
after 24 hI' with an engineer's micrometer [5,6]. Results were expressed 
in units of 10- 2 mm and were calculated as mean increment in ear 
thickness of the 2 ears of each mouse. Values for groups of mice were 
estimated as a mean ± standard error of the mean and statistical 
comparison between the groups was made with Student's t-test. 
Thymectomy 
At 1 mo of age the animals were thymectomized by midsternal 
incision and suction with a Pasteur pipette. The mediastinum of thy-
mectomized animals was examined after the experiment to ensure the 
absence of thymic remnants. Sham-thymectomy was peI"formed in an 
analogous way but without removing the thymus. 
Spleen Cells 
Donor mice were killed and their spleens were removed. The spleens 
were pressed through a metal network (0.25 square mm) , washed once 
in RPMI 1640 and finaUy resuspended in the same medium to an 
appropriate cell density. In all cell transfer experiments the recipients 
got 3 x 107 spleen cells i.v., suspended in 0.3 ml RPMI 1640. 
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Treatment of Spleen Cells with A nti-Thy 1 Serum and Complement 
or Con.trol Mou.se Seru.m and Complement 
2 x 107 washed spleen cells in 10 ml of RPMI 1640 were mixed with 
10 m! of 1/ 10 dilution of anti-Thy 1 serum (Mouse anti-O ascites, AKR 
anti-C3H: Thy 1.2. Bionetics Laboratory Products, Kensington, Mary-
land, USA) or control mouse serum from CBAL~; mice and incub'ated in 
4°C for 30 min while being shaken. The cells were spun down, washed 
in RPM! 1640 and resuspended in 2 ml of 1/5 dilution of guinea pig 
complement. Incubation was carried out in a waleI' bath, 37°C, for 30 
min after which the spleen ceUs were washed, spun down, resuspended 
in .RPMI 1640 and counted before being used. 
Production of S uppressor Cells by the Treatmen.t of Donor Mice with 
Picryl Sulfonic Acid (PSA) 
Five days before cell transfer the donors received 5 mg picryl sul-
phonic acid i.v. in one single injection as earlier described [7]. 
RESULTS AND DISCUSSION 
Effect of Cell Transfers on Increased CS in Thymectomized 
Mice 
One month-old mice were thymectomized and their a bility 
to develop CS was examined at the age of 4 and 51/2 mo. The 
effect of intravenously administered spleen cells from intact 
mice of the same ages 24 hr before sensitization or before 
challenge was also examined. The results are shown in the 
Figure. In all 3 groups increasing CS reactions were found in 
thymectomized mice with increasing age and the differences 
were statistically significant (0_05 > p > 0.01) for all groups. 
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The suppressive effect of transfened spleen cells when given 
before challenge in 4-mo-old mice compared to the non treated 
control group was found to be statistically significant (0.01 > P 
> 0.001). A decreased ability to develop CS was also found in 
5 lf2-mo-old, thymectomized mice which had been given spleen 
cells i.v. 24 hr before challenge, but this suppression compared 
to the thymectomized group of the same age was not statisti-
cally significant. 
The increased reactivity to picryl chloride in 5 1/2-mo-old, 
thymectomized mice compared to 4-mo-old, thymectomized 
mice has previously been reported, as has an age-dependent 
decline in the ability to develop CS reaction in aging intact 
mice [5]. In the experiments described in this communication 
decreased CS reactions were found after transfer of spleen cells 
from mice of the same age as the recipients. It is known that 
suppressor cells accumulate in the spleen [7] and it is possible 
that the observed effect may be due to transfer of such cells. 
No difference was found between the thymectomized and the 
sham-thymectomized groups at 4 mo of age and this is in 
agreement with earlier results [5]. 
The effect of i.v. treatment of spleen cell donors with picryl 
sulphonic acid 5 days before cell transfer was also investigated. 
This substance stimulates the development of suppressor T 
cells which affect the efferent branch of the CS reaction and 
can be found in the spleen [7]. It has also been shown that i.v. 
injection of dinitrobenzene sulfonic acid results in the devel-
6 
E 5 
E 
N 
I 
0 
... 
.4 
III 
III 
OJ 
C 
~ 
(,J 
.c 3 ... 
... 
(11 
OJ 
c 2 
... 
c 
OJ 
E 
OJ 
... 1 (,J 
c 
o 
3 4 5 6 
Age, months 
The diagram shows an increasing ability to develop CS in 5 '12 mo-old 
thymectomized mice compal'ed to 4 mo-old thymectomized mice. This 
ability was not influenced by spleen cells from mice of the same age 
before sensitization (- - -), while the reaction was suppressed if the cells 
were administered before challenge (-. -. -. -). 8-10 animals in each 
group. a = sham-thymectomized mice; b = thymectomized mice which 
had received spleen cells from picryl sulfonic acid (PSA) treated mice 
24 hr before sensitization; c = thymectomized mice which received 
spleen cells from PSA treated mice 24 hr before challenge. 
TABLE 1. Demonstration of a Thy 1 surface antigen on splenic cells, 
responsible for the decline of the ability to develop contact sensitivity 
in aging mice. 
Group 
Ill' 
Treatment of transferred 
spleen cells 
Increment of 
ear thickness, 
1O- ' mm 
1 No ceLIs transferred 6.5 ± 0.6 
2 No treatment 4.1 ± 1.1 
3 Anti Thy 1 + complement 6.5 ± 0.5 
4 Control mouse serum + complement 5.0 ± 1.0 
Each experimental group consisted of 6 mice. The spleen ceLIs were 
transferred from untreated, 5 '12 mo-old donors to 2 mo-old, untreated 
recipients 24 hr before challenge. A decreased ability to develop CS 
after transfer of untreated spleen cells was found in group 2 compared 
to group 1 in which no cells were transferred (0.05 > p > 0.01) . This 
suppressive effect was abolished by treating the spleen cells with anti-
Thy 1 serum and complement (group 3). Treatment of spleen cells with 
control mouse serum and complement (group 4) before cell transfer 
inhibited the reaction but this inhibition was not significant. 
opment of suppressor T cells inhibiting the afferent limb of CS 
[8]. 
Transfer of spleen cells from PSA treated animals to thy-
mectomized mice effectively suppressed CS compared to thy-
mectomized animals of the same age (Figure). This suppression 
was significant in mice which received their cells before chal-
lenge (0.01 > p > 0.001) but also in mice that received their 
cells before sensitization (0.01> P > 0.001). This may be due to 
transfer of suppressor cells influencing the elicitation as well as 
the induction of CS. 
Effect of anti- Thy 1 Serum on Suppressive Influence of 
Transferred Spleen Cells 
It has earlier been shown that 2-mo-old CBA mice react with 
a strong CS response after contact with picryl chloride [5] and 
a good response characterizes the animals in group 1 (Table) . 
Transfer of untreated spleen cells 24 hr before challenge from 
5 l!2-mo-old mice to 2-mo-old CBA mice (group 2) significantly 
suppressed the reaction (0.05 > p > 0.01) while pretreatment of 
the cells with anti-Thy 1 serum and complement (group 3) 
abolished this effect. Pretreatment with control mouse serum 
and complement (group 4) also suppressed the CS response 
compared to group 1, but the difference between the groups 
was not significant. It is known that guinea pig serum contains 
antibodies directed against thymus cell antigens [9] probably 
explaining the effect of pretreatment with normal mouse serum 
and complement. 
Adult thymectomy has resulted in enhanced T-cell cytotoxic 
activity directed against syngenic tumor cells in vitro [10] and 
in other experiments it has been shown that the thymus main-
tains a regulatory population ofT cells in the spleen suppressing 
early T cell differentiation to cytotoxic effector cells [11]. The 
data presented in this paper provide evidence that similar 
circumstances may be applicable to CS. The age-dependent 
decline of the ability to develop CS in mice may thus seem to 
be due to the accumulation of a thymus derived, regulatory 
spleen cell. 
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Kaposi's Sarcoma Symposium 
A Symposium on Kaposi's sarcoma will be held at the University of Sassari, under the auspices of the 
Italian Society of Dermatology and of the Society of Medical and Natural Sciences of Sassari, on 
September 22, 1979. For further information contact Prof. D. Cerimele, Department of Dermatology, 
viale Mancini 5, Sassari, Italy. 
